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Antarctic collectad batween 1880-2 contained PCB levels of
0.035-0.068 ng/i3)l. North Pasific seawatsr wes found to
conmin leveis of 0.04-Q,69 ngfid). * *PEER REVIEWED"*
[{1) Gayer st ul; Beotox Environ Saf 8: 129 (1984) (2)
Merchand M, Caprals JC: Marine Potiut Buli 16: 78-81
(1988 (3) Tanabe 8 at ai: Chamosphare 12: 277.88 (1983)
(4] Tenabe S ot ai; Aroh Environ Contam Toxicef 13: 731-8
(1884}

€. RAIN/SNOW: Prapipitation sampise collscted throughout
Ganede duting {975-8 comained PCH leveis from 0-45
ugAit), A Mview of regartad modhoring dats found the
{following tupical wtmosbharic precipitution congentretians
Ing#) of PClis ot various lonationk: wrban {10-260), rural
(1-80), Gromt-Lokes {10-150), merine {0.8-10), remots
(1-30H2). Anatysis of rainwete Fom two open-dske
iocations in Lake Supeniar in 1983 found PCS levais of
0.6-48.0 ngMt$). Brow and iow from Antartics was found to
oontain isvede of 0.18-1.0 ngiisl. Levels ip to 168 ugh
{1875-78 found in Cangde, USA and Burops with ievels
decressivg to 1HOB (PCRe{S). " FEER REVIEWED" * ((1)
Bracksbank P; The Canedian Netwark for Bampling Organic
Compounds in Precipitetion. Tesh Bl Ne 128, Ovtewa,
Canads: Enviconmnent Cenada {1983) (2) Elewnniich 5J et al;
Environ Sl Techne! 15: 30 (1981) (3) Suechan WM.}
Enviran Texicol Chem 4: 67783 (10B8] (4] Terebe § ot at;
Chemosphers 12: 277-83 (1083 (B) Magursk MA, Simonait
BRT; CRC Crit Rev Environ Control 18: 41-8 (1988)

7. Canen of polydhieringted biphesyls (PCES) and other
camemingts wers detarmined on largs voi surface water
sampies aoliscted throughout Lakes Dntario, Erie, Huron,
and Supmsior In the spriag of 1988, PCBa sxhibited
significant differsnces batwoen inkee, PCS mean sample
canen were 0.37 (Laks Supsnior). 0.831 (Leke Muron), 0.688
{Georglan Bay), 1.378 (Lake Eriel, and 1,410 g/t {Lake
Ontario). Determinents of lasrge-sciie spatial patterns of
comuminanis varied Bbetwesn lakes, Minae north-south
gradisnta in cantaminant conan in Lake Supsrior appesred
inrgaly u function of disrences in stmosphienia ioading.

In contrast, lerge gradients wers evident in Lake Erie, 2

resuit of numersus wihutary poit saurces, panicularty

in the western basin. The Nisgars River waa the mont
important detesminant of spatial pafterng of ounteminenta

in Lake Ortario, * *PBER REVIEWED® * (Stevens RJJ, Neilson
MA; J Grest Lakoa Res 15 {3 377-83 (1889

8. in preperetion of remediel action plens tor the 51, Clair,
Ostroft, ardd 8%, Mary's rivees, & planning-level
msthadolagy for evalustion of polistant loadings from
Urbsn noRENNG Sources vess Gevaioped and applied in 3
Cerniadian cities: Sarnip, Sault Ste, Matie, end Windsor.
end mesn: apnENRiant conen, estmated from field sampling,
10 mm« snnwnl poliytent loadings. The
m W congn end peit mﬁ wguivalent conen

) for ptveiieringted biphenvis (PCHe) ware 0,179 and
0.179 for Suenia, 0.0289 and O for Suult §ts. Marle, end
Q.0888 and 0.841 fer Windsoe, respactively. * *PEER
REVIEWED** [Maresiak J, Ng MYF; J Groat Lakes Res 15 (3):
444-51 (1589)
Effivents Concentrations:

1. Anslysis of sawagse studge tram 33 Americen citles found
PCB isveis ranging fram 0.18-3.1 ppm(1). The everage PCB
conen {Araoior 1242 + 1280) emitted from ges vents ot &
hazardous weste isndfill In NC wes found to ba 1268 ugleu
m(2). PCB gonoertrations of 0.01-1.8 pom were detected in
the fiy sah from five municipel incineratory oparating
under different technologica! and working conditlons(3).
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PCB levals of 0.3-3.0 yg/cu m were detacted in the stack
effiusnts from seversl midwest municipa! refuss and sswage
Incinerstoraid). The total PCB concn measurad in the flue
gas effluent frem & municipal refuse incineratar in OH was
0.26 ugfou MIB). **PEER REVIEWED** {(1) Mumma RO et al;
Arch Environ Contam Toxicol 13: 75-83 (1984} (2) Lewis RG
ot al; Environ Sci Techno! 19: 886-81 |198B) {3} Morselii
L ot al; Annali di Chimica 75: 68-64 (19885) (4} Murphy TJ
ot ai; Environ Sci Technol 18: 942+8 (1888} (5] Tiernen TO
ot si; Chemosphers 12: 695-606 (1983)

Sediment/Boil Concentrations:

1. Mean PCB soncemrations of sbout 5-60 ug/kg were detacred
in the soil in the vicinity of 8 waste treatment snd
incineration feciiity in the United Kingdom during 1984-8
monitoring(1]. Analysis of solle from 37 stetes in 1872
found PCBs in only 2 of 1483 sampies, however, the
detection limits were only 0.08-0.1 ppm{2). Sediment cores
from Milwerskae Harbor (0-80 om depthi containad PCB levals
of 1.03-13.4 mg/igl3). Analysis of 89 soli sumpies from
urban and rursl sites in Great Britain to determine
background ievels found PCS levels of 2.3-444 ppb with
mean end medien vaiues of 22.8 and 7.2 ppb,
respactively(4). PCB wvels of 0-1200 ug/kg were detectad
In the bottom matarial of 19 selettad streams in the
Potomac River Basin(B). Leveis of §8-840 ng/g detectsd in
surtace sedimems of four remote high altitude iskes in
the Rocky M1 Nationat Parki@). PCB concemrativne renging
fram <133 ppb were detected in the salis of the
Evergiades Netional Forest In FL(7), **PEER REVIEWED®*

[(1) Bacsiw ot ai; Chemosphers 15: 947 (1588 (2) Carey AE
et al; Peatic Monit J 12; 209 (1979) {3} Christansen ER,

Lo CK; Erwiron Poliut (Sar B8) 12: 217 (1986 (4) Cresser

CS, Fernsriiss AR: Chemosphers 15: 499 {1988} (B) Feltz HR;
Significance of Bottom Materis) Date in Evelusting Weter
Quaitity, Ann Arbor 8ci 1: 271 (18601 (8] Helt M ot 8l; Wat
Ajr Soll Poliut 22: 403-18 (19841 (7) Requejo AG et al;
Environ S¢f Technal 13: 931-6 (1979)

2. N 1972/ ... SURVEY OF AGRICULTURAL SOLS THROUGHOUT USA
PCE’S. IN URBAN AREAS, PREQUENCY & LEVELS ... WERE HIGMER:
12 OF 18 S0IL SAMPLES FROM METROPOLITAN AREAS (83%) SHOWED
DETECTABLE LEVELS. **PEER AEVIEWED** [IARC. Monographs on
the Eveiustion of tha Carvinogenic Risk of Chamicals to
Man. Geneva: World Heslth Orgenizetion, imarhetional
Agency tor Resparch on Cancer, 1872-PRESENY. (Multivolume
work)..p. V18 82 (1978)

3. Polyohiorinated biphenyls (PCBe) wers among anthropogenic
argante contsminents moseured in 33 sedimant samples -
callacted in the Trarvon Channel of the Detrait River,
connecting Lake 8t. Clair and Leka Erie. Anslysis was by
slsctran eapaure, negative ionization ges chromatogrephic
mass speciromatry. Total PCB lsum of CI3 1 €110 homologs!
conoenrations ranged from none detected o 13,000 nglg
dry weight of sediment ut Station 77 (near Monguagon Creek
and thw Federal Marine Terminsli and 14,000 npig nesr
Elizabeth Park. The PClas wers skewsd toward the higher
chiorine hemologe (CI8 to Ci10). Sediment semples
collected at the shars of Fighting Isiand and on the
southern shore of Gross lle showed <100 ng/y of PCBs.

s «PERR REVIEWED** [Furiong ET et ai; J Great Lakes Ros 14
{4): 489-501 (1989)

4. The concamrations of poiychiorinated bipheny! congeners
waera determined in Laks Onterio sediments. Surficial
sediments had a ressonably uniform contaminant
distribution throughout ths sedimentstion basins, with no
strong piumes to sources. Mean concentrations of
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polychlorinated biphenyls (ng/g} in the besins of Laks

Ontarlo were 510 + or - 180 in Niagers, 690 + or - 220 In
Mississauga, 830 + or - 340 In Rochaster, and 200 + or -
180 in Kingaton. Ssdiment samples outside the
sedimentation basine displayed very low comtaminant
congsntrations. sversging of 4 ppb. Sediment trap studies
showsd that a considerabls amount of sediment resuspension
occurs In the lske, sspecially when it is unatratified
duting the winter, Sediment core studies showad pesk
diacharges of the contaminants ocourred in the lmte 1960s,

in good agreement with produetion and usags history,

* *PEER REVIEWED ** [Oliver BG st o; Environ Sci Technot 22
(2): 200-8 (1999)

§. Using gas clwomatography with a (63IN! slsctron capture
detsctor on & capitiery oolumn, polyehiorinated biphenyis
wars snalyzed in surtece sofl sempies (0.5 cm} coliscted
trom 49 differant Iooations (remote, rural snd urban) in
Walas in order to define the beakground levels af
comaminstion, The biphenyl concentrations
renged from < 0.2 to 12.2 ug/kg of soil, with mean and
medien of 3.1 std 2.5 ug/kg, respactively. The higher
leveis were found in scil sampies colacted from the
industrial south esst of Wales. 345il properties, such as
organic msetter o clay content, wers nat found to
corrsiate with the polychiorinated biphenyl cantent of the
solis. * *PEER REVIEWED*® Liones KC; Chemodphere 18 (7-8):

- 1688.72 (1989)
ststern Lake Ontario end anulyzed for seversi high
moleoutsr wt chiorinated hydrocarbons (including PCB's).
The 2 shes are geographicelly proximate but differ in
sedimentation ryte, permitting sadimantation dependent
procesess 10 be {factored out. Varticelly integreted
numbers ol depasit teeding oligochaste worms and burrowing
orgsnisme are insufficlent to homagenize the aniliment on
the tirne aceis of PCB inputs. which are non steady wiste.
Accumuistion snd disgenesis of PCBe was axemined in the 2
cores, whare bioturbation s inferred from mdienuciide
profiles and crgenism density. The spparent malaculer
diffusion cosfficient modeled for PCB wes abgut {1 to
3I1X10-8 sq emigac. The PCB protilee are chavsicterized by &
subsurface pesk, decr concn 1o the surfece, and an
exponemin! dedr in oonon below. The conen panke occur ot
3 to & om in the 2 cores. PCB sacurmuiation ratiss in these
cores inor dramatically in the sarty 1830s, pesk In 1986
to 1968 st spprox 40 npieg om-yr, snd decr 10-1ecent rates
of 10 10 20 ng/eg om-yr, parhaps 0% of which is due to
upward mixing by aligochaetes. The PCB scctmulation rates
for 1980 + or - 1 yr are 12.9 end 17.6 agisq tn-yr. * *PEER
ASVIEWED®* [Eiserwaich 8J et al; Environ Sci Technol 23
(9): 1116-20 (1069)

Atmoaphwric Conosntretiona:

1. PCB lovels of 4.4 sndd 7.1 ng/eu m waere fourd In the
emblent eir of Coiumbis, SC end Boston, MA, respectively,
in 1878(1]. A review of reported monitoring deta found the
Tollowing typios! atmospheric conosntrations (ng/cu m) of
PCBs at various ioowtions: urben {0.5-300, rutal (0.1-2),
Great Lakas {0,4-3), maring (0.08-2), ramoty
(0.02-0.61{2). The totsl mean Arociar concentration in the
indoor alr of 8 numbar of public buildings (schools,
offices) using PCB transformers in Minnesots during 1984
was found 0 b nearly twice a8 high ss buildings not
using PCB translormers (457 va 229 ngiou mi with all
indoor sir lavels significantly highar than typicai
ambient outdoor air levels(3). Analyeis of sribient air at
Syows Station, Amarctica between 1981.2 found PCB leveis
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of 0.02-0.18 ng/eu m{4}. PCB lavels In indoor air may be
high reistive to outsids sir, especially whers pre.1872
tiuorescent lighting snd video display terminais ere being
utilized; also in bulldings equippsd with transformaers
containing PCBalB). * *PEER REVIEWED** [(1) Bidleman TF;
Atmoa Environ 185; 819 (1981} (2) Eiverveloh SJ et al;
Environ Sci Technot 16: 30 (1881} (31 Cmmen L, Roy R;
Bull Environ Comtam Toxicol 37: 481-7 (1988} {4} Tenabe §
ot ui; Chemosphers 12: 27783 11983) [5) USEPA; Drinking
Water Criteris Document of Polychiorinated Biphenyly
{PCBs) ECAD-CIN-414, IV-20,30 (1887)

2. Fourtesn chromatographically weli-seperstad PCE congenere
were analyzed in filtered ak, In particulates, end in
rain collactad simuitanecusty in the city of Kiel, FRG.
Dats are presented on 4 sets of PCls. The PCB mixture wae
domineted by congensrs with a lew degras of chiorination
chiorination (n Cl = & to 6) In seroedis and in rain. The
summation of PCB oonon were in the range 477 to 4947 pg/cu
dm. The composition of PCB mintures in rain samples was
remarkably conetant, similer to tindings fer the vepor
phase and asroscis. The vapor phase represented up to 99%
of total atmeaphwrio conen for the most volatlia
conganers. Pertiole sosvenging was the dominent source of
PCBs in rain, daspits the small comribution {onty 1 or
2%) of particulete PCla 10 the total stmasphaeric concn,
* SPRER REVIEWED ** [Duinksr JC, Bouchertall F; Environ Sel
Technol 23 (1): 67-02 (1968)

Other Standards and Ragulstions
Water Standerds:

1. The lsveis of poiychiorinated biphenyls in ambient water
which may result in sn incremaertel cancer rigk of 1X10-5,
1X10-8, end 1X10-7 aver an individusl lifetims are
estimatsd 10 be 0.79 ngA, 0.079 ngi), and 0.0079 ngA,
respactivaly. On the basie of the consumption of aquatic
organisms alone, the cotresponding isvels in ambient watsr
are setimated to be 0.78 nga, 0.078 ngll, and 0.0079
ng/l, respectively. * *PEER REVIEWED** [USEPA; Ambient
Wster Quality Criteris Doc: Polyohorinated Biphsnyls
p.vil (1980) EPA 440/6-80-088

2. For polychiorinated bighenyis the criterien to grotect
freshweter aqustic e as derived ... is 0.014 ng/l a8 2
24 I aversge, The conon of 0.014 ngfl is probably too
high because It is besed on biovencentration factors
measured in laborstory stucies, but fisid studies
epparently produce factors at iesst ten times higher for
tishas. The svalisble date indicuts that scute toxicity to
freshwater agustic iifs probadly wili only oecur st
conceivwations sbove 2.0 ng/l and that the 24 hr sverags
should pepvide adeguate protection against ssute toxicity.
* *PEER REVIEWED * * [UBEPA; Ambisnt Weter Qusiity Criteris
Doc: Polyohiiorinaed Biphanyls p.vi (1980) EPA
440/5-80-088

3. For potyehiorinetsd biphenyls the criterion to protect
saltwater soyuatc life se derived ... is 0.030 ng/t as &

24 hr sversge. The conen of 0.030 ngl is prabably too

high becsues it Is based on blessnoantration factors

measurad in laboratory studies, but fiekd studias

apparently produce factors st isast ten times higher for

fish. The avaiable data Indicete that acute toxicity ta
freshwatsr aqustic lifs probebly will anly ocour at
concentrations above 10.0 ng/l and that the 24 hr average
should provide udeguate protestion ageinst scute toxicity.

* *PEER REVIEWED* * [USEPA; Amblant Weter Quality Criteria
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8. Nat’! Ressarch Council Canada; Poiychiorinsted Biphenyls:
Blologics! Criterie for an Asssssment of their Effects on
Environmental Quality (1978) NRCC No. 16077,

8. Nat'l Ressarch Council Canada; A Cass Study of a Spill of
industrial Chemicals- Polyohlorinsted Biphenyis and
Chiorinated Benasnes {1880} NRCC No, 17588,

10. NAS/Netionsl Research Council; Polyghiorinsted Biphenvis
(1879},

11, Ming Lin J, Que Hes 5; Am ind Hyg Aesoc J 48 (7): §58-607
{1987). A compwrison of various anaiytical methods for
Arcolor Is presented. _

12. DHHB/ATSOR; Toxicological Profile for Selscted PCBs
{Aroclor-12080, -1254, -1248, -1242, 1232, -1221, end
-1018 (0/88}

13. USBPA; Drinking Water Quaiity Criterts Documaent:
Polyahlorinstad Biphanyis {PCBs) ECAO-CIN-414 (1987}

14. DHHS/NTP; Fifth Annual Report on Carcinogens (Summary)
(1989) NTP £9-230

" 16. DHHS/NTP; Sixth Annusi Report on Carcinogens (1891)

OHM/TADS
Tople: POLYCHLORINATED StPHENYLS

Persistency:
HIGH; HIGHLY CHLORINATED FORMS OF PCBS CONTAINING 6 OR
MORE CHLORINE ATOMS PER BIFHENYL MOLECULE ARE MUCH MORE
PERSISTENT IN THE ENVIRONMENT THAN PCRS CONTAINING 1,2,
OR 3 CHLORMNE ATOMS. TETRACHLORDGIPHENYLS ARE CONSIDERED
INTERMEDIATE IN PERSISTENCE. (AWQC*"
PB81-11770€,80/8CAD]) ENVIRONMENTALLY, APPROXIMATELY ONE
CHLORINE ATDM OF EACH CHLORINATED BWPHENYL IS LOBT PER
YEAR, (39K0DAS 86, 78/BUN! MICROBIAL AEROBIC DEGRADATION
STUDIEE USING MIXED CULTURES IN WATER INDICATED

Water uses threstened:
FISHERIES POTABLE SUPPLY RECREATION.

Industris! fouling potentiel: .
NOT ACCEPTABLE IN FOOD PROCESSING WATERS.

Air pollution;
TOXIC. VOLATILIZES SLOWLY FROM BODIES OF WATER,

TOMES{R) Hazard Managemant
Tople: POLYCHLORINATED BIPHENYLS

G. OTHER

1. Mictures of PCBe wers found in amouns between 5 end
8000 ppb In paper products made of recycled material.
The PCB content of products mede from Central-European
raw matsrisis were higher than those from Finnish
materisl. The origin of soms high contemt samples is
unknown (Waelling et ), 18932).

3. The major source of polychisrinsted biphenyl relaase to
the anvirgnmant is an anvironments! cycling process of
polychisrinated biphanyis previoualy introduced into
the environmeant. This cycling pracess Involves
volatiization from the ground surfacs (water, eoll)
into the stmosphere with aubseguent removal from the
atmosphere via wetidry deposition and then
revolatiiization (HSDB, 1981).

4. Polychiorinated biphanyls are sleo currently raleased
to the environment from landfiils conteining
polychiorinated bishany! waste materisis and products,
incinerstion of municipal tefuse and sswsge siudge, and
improper (or liegal) dispossl of polyehlorinuted
biphenyl materisle, such ss wsaste transformaer fiuid, to
open sress [HEDB, 1981),

o



